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His constitution was not robust ; he suffered much from ill health 
at various periods of his life, the last years of which, were years of 
suffering, more or less, but it never changed his kindly feelings to- 
wards his friends, family, or the dumb pets of his household, espe- 
cially did it never relax his energy in the great and complex business 
of his firm, or the more important charities of his heart and purse. 

Too much praise cannot be bestowed on the final disposition of his 
worldly affairs ; he did all that he intended to do in charity and be- 
nevolence during life, and left to his heirs a bright example for 
their guidance. In this respect so different from the ostentatious 
wording of those testamentary dispositions, that are now wasting their 
ample provisions in political jugglery, or turned aside by mismanage- 
ment to some other object, perhaps more objectionable. 

His large property has been bequeathed, after provision for two 
surviving sisters, to and among his widow, two daughters, and an 
adopted daughter, in the latter, exemplifying that sentiment of jus- 
tice and affection, that was so characteristic of him all through life. 

Prof. Kendall read the following communication from Mr. 
George Davidson, of the United States Coast Survey, viz. : 

A New Level for the Measurement of the Inclination of the Transit 
Axis of Portable Transit Instruments, for all Altitudes beyond 
the Reach of the Ordinary Striding Level. 

The anomalous condition has heretofore existed that all stars best 
situated for obtaining time from meridian observations (except in 
extreme high latitudes) were really observed upon with hesitancy 
and doubt, because the striding level could not measure the inclina- 
tion of the transit axis, and the inequalities and irregularities of the 
pivots, when the telescope pointed to a greater altitude than 55°. 
Between this altitude and the zenith all errors of inclination were 
necessarily assumed the same. 

In combining zenith stars with quick-moving stars, the errors of 
level enter largely in giving erroneous values of azimuth and collim- 
ation : no reliance can be placed upon the value of the collimation 
error derived from reversals between sets of zenith stars observed to 
avoid unknown azimuthal errors ; and the irregularity of the value 
of the collimation error derived from reversals upon different circum- 
polar stars, beyond the reach of the level, must frequently be attrib- 
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uted to undetermined errors of inclination arising from unknown 
inequalities and irregularities of the pivots. 

In 1859, at the Coast Survey Station " Sulphur Peak," California 
(3471 feet above the ocean), the transit telescope exhibited such con- 
stant irregularity of clock errors with certain stars beyond the use of 
the level, that no confidence could be placed in the results, and I then 
devised this level for overcoming the difficulty. 

The general idea of the frame of this level is that of three sides 
of a rectangle, lying in a horizontal plane, having the two shorter 
sides resting at right angles upon the transit axis pivots, with the 
long side carrying the level-tube parallel to the transit axis, and far 
enough in front of the telescope not to be touched by the transit 
axis. This, of course, presupposes the parts of the shorter sides or 
arms beyond the pivots to be heavy enough to counterpoise the parts 
in front. Upon the long side or cylinder in front the level-tube is 
secured with all the usual means of adjustment in the strider. 

This level will be heavier than the ordinary level, which weighs 
eight pounds in the forty-two inch portable transits of the Coast Sur- 
vey. Composed of the same material, it is estimated to weigh about 
fifteen pounds, but if made of aluminum-bronze, the weight will be 
slightly reduced with the parts of the same proportions. On account 
of the superior qualities of the bronze, the parts may be made 
lighter. 

To reduce the chances of injury to the pivots by this level, as well 
as by the strider, I use a long, thin, flat spring, secured to the outer 
or inner side of each short arm, in a horizontal plane with the top of 
the pivot when in position, with one end secured and the other con- 
trolled by a set screw. When the level is placed on the pivots, the 
middle of the length of each spring rests upon the outer or inner part 
of its respective pivot, not bearing upon the supporting Y's ; relieves 
the wearing parts of the pivots from the full weight of the level Y's, 
and protects them, in a measure, from the full force of all sharp 
blows. If the level were allowed to remain in position upon the 
pivots whilst the telescope was revolved for different altitudes, the 
increased weight would wear the pivots seriously in the supporting 
Y's, as the portable transits have no counterpoises. To obviate this, 
and also the ordinary wear of the pivots, a similar application of the 
spring could be introduced below the pivots, to relieve their pressure 
from the supporting Y's. This I proposed to the Superintendent of 
the Coast Survey, about ten years ago. With the twenty-five pounds 
weight of the present transit telescopes, the pivots rapidly and badly 
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wear, on account of the erroneous construction of the Y's and the 
tangential contact of the pivots with them. 

To prevent torsion between the shorter arms and the level cylinder, 
triangular stay-pieces are introduced at each right angle of the join- 
ing ; and for increased security, they may be introduced upon the 
upper or under sides. 

This level, with the level-tube and supporting cylinder, and adjust- 
ments of the same size as the present striding level, permits measure- 
ments for the determination of the inclination of the transit axis, and 
for the inequalities and irregularities of the pivots, through a range 
of 45° on each side of the zenith. Of this arc, 70° have not here- 
tofore been reached for these corrections, except in part by reflection 
observations, which are, however, practically excluded from use with 
the portable instruments and in the temporary observatories of the 
Coast Survey ; and especially on trips for difference of longitude by 
chronometers, when the instruments are frequently set up hurriedly 
for a few hours only at each station. 

George Davidson. 

The attention of the Society being directed to the subject 
of the expected meteoric display on the 13th or 14th ultimo, 
several members spoke on the subject, and generally expressed 
the opinion that the earth was at the time not in a position to 
render the meteors visible in this longitude to any great ex- 
tent. 

Mr. Briggs referred to the agglomeration of small coal as 
a manufacture in successful operation in Belgium, as an in- 
stance of the feasibility of agglomerating the fine coal of 
Pennsylvania. 

Pending nominations Nos. 552, 553, 554, and 557, and new 
nominations Nos. 558 to 567, were read. 

On motion of Mr. Fraley, the President was empowered 
to fill any vacancy that might occur in the Committee to aid 
the Trustees of the Building Fund. 

And the Society was adjourned. 



